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The extensive interest in these electrochemical processes is shown in
Table 5-3, which gives a sampling of processes in production along .with
the diversity of developers, which range widely across nations,
academia, and industry.  Table 5-4 is a sampling of the processes shown
to be feasible but not yet commercialized.

Recently, more attention to electrocatalysis and to better under-
standing of the fundamentals of electrochemical reactor design have
permitted more accurate economic analysis and the proper selection of
products for this technique (57).  Some 8 to 10 years ago
mathematical modeling of electrochemical reactors transcended empiricism
and permitted the generation of economic models to guide process
selection and* early development.  With a sufficiently complete data
base, software packages are becoming available that generate a complete
reactor design with the economics of raw material, labor, and utilities
incorporated to predict profitability if a probable selling price is
known.

Although simple planar cell designs such as those used in chlor-
alkali, aluminum, and magnesium production are still the industry
workhorses, new cell designs are being developed based on the use of
porous and fluid-bed electrodes.  The invention and engineering
development of three-dimensional porous electrodes having high reaction
rates per unit volume have permitted vastly improved cell designs and
have reduced capital costs enough to make some electrolytic processes
competitive, even with rising energy costs.

Emerging Technologies

It is generally recognized that the technology employed in electrolytic
mineral processing and extractive metallurgy is somewhat primitive.
Because of the high internal resistance of electrolytic systems and the
problem of back-reaction when the anode-cathode spacing is too close,
current densities must be kept low.  This results in low space-time
yields (tons of product per cubic meter of reactor) and poor power
efficiency.   For instance, the average space-time yield for pyrolytic processes,
including the iron blast furnace, is about 3 x 1(T3 tons/m3/minute,
whereas the space-time yields for electrolytic refining of copper is only
5 x 1Q"4 tons/m3/minute and for aluminum production 5 x 10~5 tons/m /minute
(one and two orders of magnitude poorer, respectively).

By the criterion of productivity per unit of floor area, the
pyrolytic iron blast furnace is very efficient at 20 tons of
metal/m2 of floor area per day, whereas the electrolytic processes
are quite poor, electro winning of copper showing only 1/10 of a ton of
metal/m2 of floor area per day.  Many extractive metallurgy
operations fall into the latter category (Hall cells, flotation